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15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

16. This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103© and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

17. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Keller (5,346,586) further in view of Hills et. al. (5,382,316). 

Keller discloses a process for patterning a W polycide gate using a process comprised of 
the following steps: 

-A photo resist/ Si02 hard mask/ W polycide/Si02 laminate is formed on the surface of a 
Si wafer.; 

-The photo resist is patterned, and used in the plasma etching of the Si02 hard mask layer 
using a plasma comprised of (CF4-CHF3).; 
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-The WSi2 layer is plasma etched in a (SF6-He-02) plasma using the patterned photo 
resist/ Si02 hard mask as an etch mask.; 

-The photo resist etch mask is removed from the wafer in-situ in the plasma etching 
chamber using 03 based plasma.; and 

-The polysi layer is plasma etched using the Si02 hard mask, and a plasma comprised of 
(HBr-C12). 

This is discussed specifically in columns 3-8; and discussed in general in columns 1-8. 
This is shown in figures 1-2. Keller fails, however, to disclose the following aspects of applicant's 
claimed invention: 

-the specific removal of the hard mask from the polysi layer after the polysi gate has been 
formed; 

-the specific usage of a 2 step plasma etching process for patterning the polysi layer; 
-the specific usage of an 02 based plasma to strip the photo resist etch mask after its 
usage; 

-the specific usage of a plasma comprised of CF4 to remove etch polymers from the Si02 
hard mask after the hard mask has been etched but prior to the etching of the polysi layer; 
and 

-the specific usage of a hard mask made out of SiON 

Hills et. al. teach that it is desirable to simultaneously remove a photo resist etch mask, 
and etch polymers left on a polysi gate which was patterned in a previous plasma etching step by 
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employing a plasma comprised of (CF4-H20-02). This is discussed specifically in columns 2-3; 
and discussed in general in columns 1-6. This is shown in figures 1-2. 

It would have been obvious to one skilled in the art to replace the 03 based plasma used 
to remove the photo resist etch mask in the etching process taught above with a plasma comprised 
of (CF4-H20-02) based upon the teachings of Hills et. al. that this is a desirable means for 
removing both a photo resist etch mask as well as polymeric etch residues left on a wafer from a 
previous plasma etching step. Further, this would simply involve the usage of an alternative, and 
at least equivalent means for removing the photo resist etch mask to those means specifically 
taught by Keller. (In this instance, the photo resist stripping step, and the Si02 hard mask 
cleaning step would be comprised of the same process step since both processes occur at the same 
simultaneously.) 

It would have been obvious to one skilled in the art to replace the Si02 hard mask 
employed in the etching process taught above with a SiON hard mask based upon the following. 
The usage of SiON as a hard mask in the patterning of a polysi gate is conventional or at least 
well known in the semiconductor processing arts. (The examiner takes official notice in this 
regard.) Further, this would simply represent the usage of an alternative, and at least equivalent 
means for providing a hard mask to be used in the patterning of a polysi layer to those means 
specifically taught. 

It would have been obvious to one skilled in the art to remove the hard mask after the 
polysi gate has been patterned in the etching process taught above based upon the following. The 
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removal of a hard mask after it usage in the patterning of a gate electrode on a wafer is 
conventional or at least well known in the semiconductor processing arts. (The examiner takes 
official notice in this regard.) Further, the hard mask would have had to been removed from the 
gate electrode after its formation in the process taught above in order to facilitate further 
processing of the wafer to form a device. 

It would have been obvious to one skilled in the art to employ a two step plasma etching 
process to pattern the polysi layer in the etching process taught above based upon the following. 
The usage of a two step plasma etching process to pattern a polysi gate electrode layer on a wafer 
is conventional or at least well known in the semiconductor processing arts. (The examiner takes 
official notice in this regard.) Further, this would have simply provided a means for reducing the 
amount of damage done to the Si02 pad layer during the polysi etching step without significantly 
impairing the overall etching speed of the polysi layer by providing a low selectivity, high etching 
rate, first etch step followed by a high selectivity, low etching rate second, etch step for patterning 
the polysi layer on the Si02 pad layer. 

18. Claims 8-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over the references 
as applied in paragraph 17 above further in view of Chapman (5,976,769). 
The references as applied in paragraph 17 above fail to disclose the following aspects of 
applicant's claimed invention: 

-the specific trimming of the width of the photo resist layer prior to using it to pattern the 
hard mask layer on polysi layer 



t 
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Chapman teaches that it is desirable to employ a plasma comprised of (02-He) to trim the 
width of patterned photo resist etch mask used to pattern a BARC layer in order to enhance the 
resolution of the etching process over that which is possible using prior art methods. The 
trimmed photo resist etch mask is then used in the anisotropic etching of a hard mask used to 
pattern a polysi layer on a wafer to form a polysi gate electrode. This is discussed specifically in 
columns 2-4; and discussed in general in columns 1-8. This is shown specifically in 
figures 2 a-2 h; and shown in general in figures 1-9. 

It would have been obvious to one skilled in the art to trim the patterned photo resist etch 
mask after forming it but prior to using it to pattern the hard mask in the etching process taught 
above based upon the teachings of Chapman that it is desirable to do so in order to enhance the 
resolution of a dry etching process. 

19. Claims 17-20 are allowed. 

20. Claims 7, and 16 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

2 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

22. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Examiner George A. Goudreau whose telephone number is (703) -308- 
1915. The examiner can normally be reached on Monday through Friday from 9:30 to 6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Examiner Gregory Mills, can be reached on (703) -308-1633. The appropriate fax phone number 
for the organization where this application or proceeding is assigned is (703) -308-3599. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) -308-0661. 
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